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ABSTRACT 
 

This study was carried out during 2013/2014 and 2014/2015 experimental seasons on Grande 
Naine banana plants grown under sandy soil conditions at EL-Khatatba region, Minufiya 
Governorate, Egypt, using different levels of Feldspar and bio-fertilization  in combination to study 
this effect on vegetative growth, productivity and fruit quality of Grande Naine banana plants. The 
obtained results showed that all vegetative growth parameters. i.e. pseudostem height, pseudostem 
circumference, number of green leaves, leaf area and total assimilation area/plant were greatly 
increased by treatment of 10kg Feldspar + 100 ml Bio at two doses in both seasons. However, the 
highest leaf N and K contents were recorded by treatment of 10kg Feldspar +100 ml Bio at two doses 
as well as the control in both seasons. Moreover, the highest bunch weight, bunch height, bunch 
circumference and yield were recorded by treatment of 10kg Feldspar + 100 ml Bio at two doses 
followed by the control (recommended dose) in two seasons. In addition, treatment of 10 kg Feldspar 
+100 ml Bio at two doses gave the highest values of fruit characteristics as compared with the other 
used treatments in both seasons. Also, using of 10 kg Feldspar + 100 ml Bio at two doses and the 
control treatment increased fruit total soluble solids percentage, T.S.S./Acidity and total sugar 
percentage but they decreased fruit total acidity percentage and starch content in both seasons. 
 
Key words: Banana - Grande Naine – Feldspar - Bio-fertilization - vegetative growth – yield - fruit 

quality.  

 
Introduction 

 
Banana and plantain (Musa spp.) is considered as one of the most important tropical fruit crops 

grown in the world. In Egypt, banana is one of the oldest cultivated plants. It is well known that 
banana needed large amounts of potassium and nitrogen fertilizers. Banana growers are the high costs 
of excessive manufactured fertilizers needs for banana plants. As is well known potassium major 
elements which plays an important role in plants and necessary for many plant functions such as 
carbohydrate metabolism enzyme active, uptake, protein synthesis, osmotic regulation, translocation 
of assimilates and photosynthesis (Clarkson and Hanson 1980) and (Pettigrew 2008). 

Application of Feldspar and rock phosphate (natural rocks) caused the release of the macro 
elements and magnesium in comparison with compost without natural rocks (Fayed, 2005). Feldspar 
is slow release fertilizer and contains potassium in ranges for 10-13% and not easily suitable for direct 
application. Feldspar structure is aluminum silicate combined with potassium to make orthoclase 
(KAI Si3O8) (Aisha and Taalab 2008). Meanwhile, the direct contact between bacteria and minerals 
may be important in mineral alteration and used the release potassium from rock Feldspar (Balabel, 
Naglaa, 1997) and (Sheng and Huang, 2002). Application of bio-fertilizers in fruit trees orchard is 
considered an important tool to enhance the vegetative growth and fruit quality and becomes, as 
positive alternative to chemical fertilizers. It is safe for environmental and human and using then was 
accompanied with decreasing the great pollution occurred on our environment and producing organic 
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food for export (Abdelaal et al., 2010). The aim of this study was to compare the effect of some 
Feldspar levels and bio-fertilizer on growth, yield and fruit quality of Grande Naine banana plants. 
 
Materials and Methods 

 
This study was conducted during two successive seasons (2013/2014 and 2014/2015) on Grande 

Naine banana plants grown in sandy soil of EL-Khatatba region, Minufiya Governorate Egypt. 
Mother plants were planted at 3.0 X 3.5 m. apart in March 2013 and three suckers were selected per 
each hole and the others were removed. The experimental soil in texture and deficient in fertility 
according to mechanical and chemical analysis Table (1). 
 

Table 1: Soil characteristics of the banana plantation at the start of the experiment 
Properties Value Properties Value 
Clay % 8.00 Na mg/L 2.91 
Silt % 6.00 K mg/L 0.10 
Fine sand % 30.50 Ca mg/L 1.24 
Coarse sand % 55.50 Mg ml/L 0.86 
Texture  Sandy HCO3 mg/L 2.01 
PH 8.2 Cl mg/L 1.53 
EC 0.84 So4 mg/L 0.63 
CaCo3 0.63   

 

The experimental plants received all the agricultural practices usually used in banana plantation 
except for the purpose of this study. The plants were received compost at the rate of 60m3/fed./year 
with the soil root zone during the first week of December and the recommended fertilizer NPK (800, 
100, 1000 N, P2O5, K2O actual g/plant) in the forms (ammonium nitrate 33.5% N, phosphoric acid 
80% P2O5 and potassium sulphate 48% K2O (Ibrahim, 2003). In the all treatments except control 
feldspar was add at different levels as a source for K ( replace K2O  by feldspar).The main source of 
water supply was well water with drip irrigation. The selected plants received all agriculture practices 
usually used in banana plantation. 
 
Feldspar treatments: 

 
Banana plants were received feldspar (Feldspar rock contains potassium in ranges from 10 to 13 

%) at the rate of 5 and 10 Kg/plant in the two seasons in early March, one trench (40×40×40cm) was 
excavated on one side of the plant, then the given amount of feldspar as a part of surface soil was 
mixed together and added to the chuck hole followed by the irrigation. 
 
Bio-fertilization treatments: 

 
Grande Naine banana plants were inoculated with Bio-fertilizer containing high efficient strains 

of Azotobacter chrococcum (a free living nitrogen fixing bacteria) and Bacillus megaterium var. 
phosphaticum (phosphate dissolvers) obtained from the cultre collection of the Agricultural 
Microbiology Department National  Research Center,  Dokki Giza Egypt were used. The selected two 
bacterial strains were propagated in sterilized proper nutrient broth media and incubated on a rotary 
shaker (180 rpm) at 28ºC for 5 days. Turbidity, as bacterial growth indicator, of the cultures was 
adjusted calorimetrically to optical density of 1.6 at wave length of 420 nm to give 109 viable cells/ml 
and potassium count (Bacillus celecat) was determined using nutrient broth medium (Difco, 1966). 
Azotobacter count was determined using Ash by medium (Allen, 1959). Phosphate dissolving bacteria 
count (PDB) was determined using (Abd EL-Hafez, 1966). 

Banana plants were received Bio- fertilizer at 100ml/plant one time at early March or two times 
during early March and early April at the two seasons. 

The experiment was designed in a complete randomized block with five replication and the 
experiment consisted of five treatments as follow: 

1- T1: Control (recommended doses) 
2- T2: 5 Kg Feldspar + 100 ml Bio (one dose) 
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3- T3: 5 Kg Feldspar + 100 ml Bio (two doses) 
4- T4: 10 Kg Feldspar + 100 ml Bio (one dose) 
5- T5: 10 Kg Feldspar + 100 ml Bio (two doses) 
Add Nitrogen and Phosphorus to the treatments (T2, T3, T4 and T5) as a mineral fertilization 

(recommended doses) in the forms (ammonium nitrate 33.5% N, phosphoric acid 80% P2O5) and the 
feldspar was add as a source of K)  
 
Vegetative growth: 

 
Morphological measurements were done at bunch shooting stage via the following parameters: 

pseudostem height (cm.), pseudostem circumference (cm.), number of green leaves per plant, leaf 
length (cm), leaf width (cm) then leaf area (m2) of the third full sized leaf (from the top) was 
calculated using the equation =leaf length (cm) X leaf width (cm) X 0.8 (Murry, 1960) and 
assimilation area per plant (m2). Assimilation area was determined using the equation = leaf area X 
number of green leaves (Ibrahim, 1993). 
 
Bunch characteristics: 

 
Bunch length and circumference (cm), bunch weight (kg) and number of fingers/hand were 

counted and recorded. 
 
 
Finger parameters (physical and chemical): 

 
Finger weight (g), finger length and diameter (cm), pulp weight (g), peel weight (g), pulp /peel 

ratio, total soluble solids (%), total sugars (%), starch (%), titratable acidity (%) and T.S.S/acid ratio 
were estimated from samples of ripened fruits taken from the middle portion (5th and 6th ) of two 
hands for each bunch. Total sugar and titratable acidity were determined according to A.O.A.C 
(1995). T.S.S was estimated by hand refractometer as Brix. 
 
Yield was calculated according to the following equations: 

 
Yield = Bunch weight (kg) X Number of bunches (1200 plants) /fed. 

 
Leaf mineral content of N, P and K were also determined as follow: 

 
Samples of leaves were taken from the third upper leaf in the descending foliar succession of the 

plant at bunch shooting as recommended by (Hewitt 1955). Total nitrogen was determined by using 
micro-kjeldehl method as described by (Pregl 1945). Phosphorus was determined according to 
Evenhuis and Dewaored (1980). Potassium was determined according to photometric method 
described by (Brown and Lilleland, 1946). 
 
Statistical analysis: 

 
The obtained data in both seasons were statistically analyzed using analysis of variance method. 

However, LSD at 0.05 was used to differentiate between means according to Snedecor and Cochran 
(1980). 

 
Results and Discussion 
 
1- Effect of some Feldspar levels and Bio-fertilization on some vegetative growth parameters of 
Grande Naine banana plants: 

 
Respect of the effect of different levels of Feldspar and Bio on some vegetative growth of 

Grande Naine banana plants during 2014 and 2015 seasons, data in Table (2) showed that tallest 
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psudostem (294.10 and 295.50 cm) were recorded the treatment of (T5)10kg Feldspar + 100ml Bio 
two doses in both seasons as well as treatment of 10kg Feldspar +100 ml Bio one dose and the control 
(recommended doses) in second season as compared with the other used treatments and the control. 
Moreover, the thickest pseudostem (90.30 and 91.77 cm) were recorded by the treatment of 10 kg 
Feldspar +100 ml Bio two doses followed by the control (T1) (85.50 and 87.60 cm) recommended 
doses in both seasons as well as treatment of 5kg Feldspar + 100ml Bio two doses and treatment of 
5kg Feldspar + 100 ml Bio one dose respectively. However, the highest number of green leaves/plant 
(12.89 and 13.00) were recorded by T5 (10 Kg Feldspar + 100 ml Bio two doses) followed by the 
control which gave (11.56 and 11.67) in both seasons as well as T4 (10 Kg Feldspar + 100 ml Bio one 
dose) in the second season, respectively. In addition, the highest leaf area (2.16 m2) was registered by 
T5 in the first season as well as the control (2.12 m2) in the second season as compared with the other 
used treatments and the control. However, the highest assimilation area (27.84 and 27.17 m2) were 
registered by (T5) followed descending order by control (recommended dose) in both seasons as well 
as (T4) (24.74 m2) in the second season. Generally, all vegetative growth parameters of Grande Naine 
banana plants i.e. pseudostem height, pseudostem circumference, number of green leaves, leaf area 
and total assimilation area/plant were greatly by treatment of 10kg Feldspar + 100 ml Bio two doses 
in both seasons. The obtained results go on line with those obtained by Baiea et al., (2015 b) on 
banana, Abd El-Naby et al., (2004) on banana, Baiea and El-Gioushy (2015) and Merwad et al., 
(2016). 

 
Table 2: Effect of different levels of Feldspar and Bio-fertilization on some vegetative growth parameters of Grane Naine 

banana plants during 2014 and 2015 seasons. 
Parameters Pseudostem  

height  
(cm) 

Pseudostem  
circumference  

(cm) 

No. green  
leaves/plant 

Leaf area 
(m2) 

Total  
assimilation  

area  (m2/plant) 
                                                 Seasons   

Treatment                                             
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 

T1: Control (recommended doses) 283.60 285.10 85.50 87.60 11.56 11.67 2.12 2.12 24.51 24.74 
T2: 5 Kg Feldspar + 100 ml Bio (one 
dose) 

265.30 267.80 80.20 82.10 9.67 10.56 1.97 2.02 
19.05 21.33 

T3: 5 Kg Feldspar + 100 ml Bio (two 
doses) 

280.60 281.70 84.10 83.60 10.33 11.33 1.99 2.03 
20.56 23.00 

T4: 10 Kg Feldspar + 100 ml Bio (one 
dose) 

279.10 286.30 81.60 82.00 10.67 11.89 2.03 2.05 
21.66 24.37 

T5: 10  Kg Feldspar + 100 ml Bio (two 
doses) 

294.10 295.50 90.30 91.77 12.89 13.00 2.16 2.09 
27.84 27.17 

LSD  at  5% 23.76 14.99 8.752 6.595 0.598 0.897 0.146 0.084 2.259 2.193 
 
 

2-Effect of some Feldspar levels and Bio-fertilization on some leaf chemical composition of 
Grande Naine banana plants: 

 
Data presented in Table (3) revealed that leaf N, P and K percentages were responded for the 

tested Feldspar and Bio-fertilizer treatments in both seasons. The highest leaf N (3.30 and 3.24%) 
were recorded by treatment with 10 kg Feldspar + 100 ml Bio two doses in both seasons as well as the 
control (3.21%) in the second season respectively. Meanwhile, treatment of 5 Feldspar + 100 ml Bio 
one dose gave highly significant increments in this regard in both seasons.  
 
Table 3: Effect of different levels of Feldspar and Bio-fertilization on leaf percentage of N, P and K of Grande Naine 

banana plants during 2014 and 2015 seasons.  
Parameters N (%) P (%) K (%) 

Treatment                                                                       Seasons 2014 2015 2014 2015 2014 2015 
T1: Control (recommended doses) 3.160 3.210 0.240 0.245 3.887 3.923 
T2: 5 Kg Feldspar + 100 ml Bio (one dose) 3.057 2.973 0.229 0.230 2.860 2.857 
T3: 5 Kg Feldspar + 100 ml Bio (two doses) 3.137 3.083 0.242 0.242 3.057 3.107 
T4: 10 Kg Feldspar + 100 ml Bio (one dose) 3.137 3.100 0.241 0.241 3.383 3.387 
T5: 10  Kg Feldspar + 100 ml Bio (two doses) 3.300 3.240 0.246 0.245 3.807 3.900 
LSD  at  5% 0.084 0.0595 0.019 0.019 0.119 0.0842 
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On the other hand, no significantly was different between all treatments used under study when leaf P 
content was tested in both seasons. However, the highest leaf K (3.81 and 3.90 %) and (3.89 and 
3.92%) contents were recorded by (T5) and the control treatments in the first and the second seasons, 
respectively. The other treatments came in between the aforementioned treatments in both seasons.  

These results are confirmed by those obtained by Abd El-Naby et al., (2004) on banana, Baiea et 
al., (2015 a) on mango tree, Baiea et al., (2015b) on banana plants,  Barakat et al., (2011) on 
Williiams banana, Baiea and El-Gioushy (2015) on banana and Merwad et al., (2016) on banana.  
 
3-Effect of some Feldspar levels and Bio-fertilization treatments on yield parameters of Grande 
Naine banana plants: 

 
Data presented in Table (4) pointed out that the highest bunch weight (32.01 and 33.79 kg) and 

yield (38.42 and 40.55 ton/fed) were recorded by treatment 10kg Feldspar + 100ml Bio two doses 
followed by the control (recommended doses) which recorded (29.90 and 30.84 kg) and (35.88 and 
37.01 ton/fed) for bunch weight and yield in both seasons. On the other hand, the lowest values of 
these parameters were recorded by treatment of 5kg Feldspar + 100 ml Bio one dose in both seasons. 
Moreover, treatment of 10kg Feldspar + 100ml Bio two doses and the control treatment 
(recommended doses) showed to be the most effective treatment for producing the greatest values of 
bunch length (113.10 and 116.30 cm) and (111.9 and 113.30 cm) and bunch circumference (119.50 
and 118.20 cm) and 117.40 and 117.10 cm ) followed by treatment of 10kg Feldspar + 100 ml Bio 
one dose then treatment of 5kg Feldspar + 100 ml Bio two doses as compared with treatment of 5kg 
Feldspar + 100 ml Bio one dose in a descending  order in the first and second seasons. These results 
are in harmony with those obtained by Baiea et al., (2015b) on banana, Baiea and El-Gioushy (2015) 
and Merwad et al., (2016) on Grande Naine plants since different levels of Feldspar and bio-
fertilization had effect on yield. 
 
Table 4: Effect of different levels of Feldspar and Bio-fertilization on yield and bunch characteristics of Grande Nain 

banana plants during 2014 and 2015seasons 

Parameters 
Bunch weight  

(Kg) 
Yield  

(ton/feddan) 
Bunch length  

(cm) 

Bunch  
circumference  

(cm) 
Treatment                                                            Seasons             2014 2015 2014 2015 2014 2015 2014 2015 

T1: Control (recommended doses) 29.90 30.84 35.88 37.01 111.9 113.30 117.40 117.10 
T2: 5 Kg Feldspar + 100 ml Bio (one dose) 21.21 24.31 25.45 29.18 92.60 92.12 93.28 94.33 
T3: 5 Kg Feldspar + 100 ml Bio (two doses) 26.16 26.80 31.40 32.16 97.50 100.90 100.40 101.10 
T4: 10 Kg Feldspar + 100 ml Bio (one dose) 29.24 29.24 35.08 35.09 103.20 105.60 107.20 107.00 
T5: 10  Kg Feldspar + 100 ml Bio (two doses) 32.01 33.79 38.42 40.55 113.10 116.30 119.50 118.20 
LSD  at  5% 1.921 1.824 2.305 2.188 4.174 1.922 3.690 2.892 

 

4-Effect of some Feldspar levels and Bio-fertilization treatments on some bunch parameters of 
Grande Nain banana plants: 

 
Data presented in Table (5) declared that the heaviest hand (1.93 and 1.96kg), the highest 

number of fingers/hand (17.78 and 17.89) and the heaviest finger (108.60 and 109.60g) were 
registered by treatment of 10kg Feldspar + 100ml Bio two dose followed by the control 
(recommended doses) which recorded (1.91 and 1.89 kg), (16.67 and 17.11) and (105.00 and 104.80 
g) for heaviest hand, the highest number of fingers/hand and the heaviest finger in both seasons, 
respectively. On the other hand, the lowest values of these parameters were scored by treatment of 
5kg Feldspar + 100 ml Bio one dose in the two seasons. The remained treatments came in between the 
aforementioned treatments in both seasons.  

These results are confirmed by those obtained by Abd Migeed et al., (2007) on Washington 
navel orange; Baiea et al., (2015 b) and Baiea and El-Gioushy (2015) on banana and Merwad et al., 
(2016) on Grande Naine banana plants.  
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Table 5: Effect of different levels of Feldspar and Bio-fertilization on hand weight (Kg), No. of fingers\hand and finger 
weight (g) of Grande Naine banana plants during 2014 and 2015seasons.  

Parameters Hand weight (Kg) No. of Fingers \hand Finger weight (g) 
Treatment                                          Seasons 2014 2015 2014 2015 2014 2015 

T1: Control (recommended doses) 1.91 1.89 16.67 17.11 105.00 104.80 
T2: 5 Kg Feldspar + 100 ml Bio (one dose) 1.38 1.40 14.00 13.89 92.07 90.29 
T3: 5 Kg Feldspar + 100 ml Bio (two doses) 1.63 1.60 15.00 15.00 100.10 99.97 
T4: 10 Kg Feldspar + 100 ml Bio (one dose) 1.79 1.82 16.22 16.67 101.80 103.50 
T5: 10  Kg Feldspar + 100 ml Bio (two doses) 1.93 1.96 17.78 17.89 108.60 109.60 
LSD  at  5% 0.060 0.060 0.943 0.740 4.939 3.632 

 
5-Effect of some Feldspar levels and Bio-fertilization treatments on physical characteristics of 
Grande Naine banana fruits: 

 
Data presented in Table (6) indicated that the treatment of 10kg Feldspar +100 ml Bio two doses 

showed to be the most effective treatment for improving the studied fruit physical parameters of 
banana cv. Grande Naine i.e. finger length, finger circumference, pulp weight and pulp/peel ratio 
which recorded (18.23 and 18.55 cm), (3.51 and 3.51 cm), (70.64 and 70.56 g) and (1.86 and 1.81) for 
finger length, finger circumference, pulp weight and pulp/peel ratio followed by the control 
(recommended dose) in both seasons, respectively. On the contrary, treatment of 10 kg Feldspar + 100 
ml Bio two doses and 5 kg feldspar + 100ml Bio two doses statistically recorded some high 
increments of these parameters in both seasons. Also, treatment of 5kg Feldspar + 100 ml Bio one 
dose was recorded the lowest values of these parameters in the two seasons. On the other hand, 
statistically different was nil between all treatments under study when peel weight parameter was 
conserved. These results are confirmed by those obtained by Barakat et al., (2011) on Williams 
banana, Baiea et al., (2015a) on mango tree, Abd El-Migeed et al., (2007) on Washington navel 
Orange, Abdelaal et al., (2010) on Orange and Merwad et al., (2016) on banana plants. 
 
Table 6: Effect of different levels of Feldspar and Bio-fertilization on some fruit physical characteristics of 

Grande Naine banana plants during 2014 and 2015 seasons.  

Parameters 
Finger length 

(cm) 
Finger 

circumference 
(cm) 

Pulp weight 
(g) 

Peel weight 
(g) 

pulp\peel 
ratio 

Treatment                                          Seasons 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 
T1: Control (recommended doses) 17.98 17.83 3.42 3.41 69.81 70.45 35.18 34.39 1.99 2.05 
T2: 5 Kg Feldspar + 100 ml Bio (one dose) 14.67 14.93 3.19 3.17 53.00 52.96 39.07 37.32 1.36 1.43 
T3: 5 Kg Feldspar + 100 ml Bio (two doses) 15.83 15.93 3.27 3.26 60.59 63.57 39.49 36.40 1.54 1.75 
T4: 10 Kg Feldspar + 100 ml Bio (one dose) 17.34 17.05 3.35 3.39 65.01 67.75 36.82 35.75 1.79 1.90 
T5: 10  Kg Feldspar + 100 ml Bio (two doses) 18.23 18.55 3.51 3.51 70.64 70.56 37.99 39.07 1.86 1.81 
LSD  at  5% 0.676 0.332 0.0595 0.0842 2.244 3.641 5.859 3.766 0.298 0.231 

 

6- Effect of some Feldspar levels and Bio-fertilization treatments on some fruit chemical 
characteristics of Grande Nain banana plants: 

 
Data in Table (7) indicated that, the highest values of total soluble solids (21.59 and 21.65 %), 

T.S.S/acidity (68.14 and 68.08) and total sugar (17.58 and 17.53) were scored by the treatment of 10 
kg Feldspar + 100 ml Bio two doses followed by the control (recommended doses) in both seasons.  
 

Table 7: Effect of different levels of Feldspar and Bio-fertilization on some fruit chemical characteristics of 
Grande Naine banana plants during 2014and 2015 seasons.  

Parameters 
Total soluble 

solids 
(TSS) (%) 

Total acidity 
(TA) (%) 

TSS\Acid ratio 
Total sugar 

(%) 
Starch 

(%) 

Treatment                                            Seasons 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 
T1: Control (recommended doses) 21.15 21.19 0.32 0.32 65.85 65.96 17.21 17.41 1.853 1.840 
T2: 5 Kg Feldspar + 10 ml Bio (one dose) 18.71 18.07 0.37 0.38 50.46 47.73 15.72 15.63 2.057 2.093 
T3: 5 Kg Feldspar + 10 ml Bio (two doses) 19.19 19.25 0.35 0.35 54.31 55.65 16.21 16.44 1.967 1.927 
T4: 10 Kg Feldspar + 10 ml Bio (one dose) 20.77 20.76 0.34 0.34 61.79 62.02 16.88 16.85 1.893 1.857 
T5: 10  Kg Feldspar + 10 ml Bio (two doses) 21.59 21.65 0.32 0.32 68.14 68.02 17.58 17.53 1.793 1.810 
LSD  at  5% 0.446 0.434 0.019 0.019 1.367 2.212 0.168 0.168 0.0595 0.0595 
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Meanwhile, the lowest values of total soluble solids (18.71 and 18.07 %) were registered by the 
treatment of 5 kg Feldspar + 100 ml Bio one dose in both seasons as well as T.S.S/acid (50.46) and 
total sugar (15.72) in the first season. On the other hand, the highest values of total acidity (0.37 and 
0.38%) and the richest fruits starch content were scored by the treatment of 5 kg/Feldspar + 100 ml 
Bio one dose in both seasons as compared with the other used treatments and the control. Also, the 
lowest values of fruits starch content were registered by treatment of 10 kg Feldspar + 100 ml Bio two 
doses in the first season. Generally, the highest values of total soluble solids, T.S.S/acid total sugar 
were scored by treatment of 10 kg Feldspar + 100 ml Bio two doses in both seasons. Whereas the 
lowest values of total acidity were registered by the treatment of 10kg Feldspar + 100 ml Bio two 
doses in the first season. These results go in line with those of Abd El- Migeed et al., (2007) on 
Washington navel orange, Baiea et al., (2015 A) on mango tree, Barakat et al., (2011) on Williams 
banana, Merwad et al., (2016) on banana plants, Baiea and El-Gioushy (2015) on banana and Baiea et 
al., (2015b) on banana plants. 

 
Conclusion 
 

From the previous results, it is clear that using of NP as recommended doses + 10 Kg Feldspar 
+ 10 ml Bio at two doses (T5) had equal effect when using mineral fertilization (control treatment) 
because the net potassium which plants took it equal in the two treatments. 
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